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(57) Abstract: This invention discloses a door lock (10) including a lock case (12) mountable on an external surface of a door, a 
key-operated lock cylinder (16) mounted in the lock case (12). a locking mechanism (18) mounted in the lock case (1 2) and actuable 
by the lock cylinder (16). and a plurality or locking bolts (28, 40, 42, 46). operativcly linked to ihe locking mechanism ( 18), arranged 
for protruding outwards of the lock case (12). the locking bolts (28, 40, 42, 46), the lock cylinder (16) and the locking mechanism 
(18) being arranged with respect to each other so as to permit mounting the door lock (10) on both left-side and right-side opening 
doors by rotating the lock case (12). together with the lock cylinder (16), the locking mechanism (18) and the locking bolts (28, 40, 
42, 46), generally 180° about a principal axis of the lock case (12). 
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SYMMETRIC DOOR LOCK 
FIELD OF THE INVENTION 
The present invention relates generally to door locks and particularly to a 
5 door lock mounted externally on a door, the lock being symmetric to permit either 
left-side or right-side opening. 

BACKGROUND OF THE INVENTION 
Mortise locks, also known as rim locks, are well known locks set in a 
recess at an edge of a door and which includes latches or bolts which can be thrown into 
10 a locking engagement with recess formed in the door post. In some countries, most 
notably France, the lock is not set in a recess of the door, but rather is set in an external, 
generally rectangular housing mounted on the door. This housing generally extends along 
the full height of the door, and is covered by some sheet metal covering or the like. 

The external rim lock has several disadvantages. The height of doors is 
15 not standardized, ranging generally from approximately 2-2.5 meters. This forces the 
manufacturer of such locks to supply the locking bolts and coverings of the lock whh 
relatively long lengths of about 2.5 meters, the bolts and coverings being cut or trimmed 
at the installation site. The long length is awkward to handle, transport and cut. In 
addition, the lock mounting is generally not symmetrical, meaning that the manufacturer 
20 must supply two sets of locks, one set for right-side mounting and the other for left-side 
mounting. 

SUMMARY OF THE INVENTION 
The present invention seeks to provide an improved door lock mounted 

externally on a door, the lock being symmetric to permit either left-side or right-side 
25 opening. Decorative coverings are not provided in one awkward length, but rather in 

three portions, thereby simplifying handling, transporting and trimming the coverings. 

The middle portion of the decorative covering is symmetric with respect to the lock, 

thereby maintaining the possibility for either left-side or right-side opening. The door 

lock is provided with a dead bolt mechanism as well. 
30 There is thus provided in accordance with a preferred embodiment of the 

present invention a door lock including a lock case mountable on an external surface of a 
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door, a key-operated lock cylinder mounted in the lock case, a locking mechanism 
mounted in the lock case and actuable by the lock cylinder, and a plurality of locking 
bolts, operatively linked to the locking mechanism, arranged for protruding outwards of 
the lock case, the locking bolts, the lock cylinder and the locking mechanism being 

5 arranged with respect to each other so as to permit mounting the door lock on both 
left-side and right-side opening doors by rotating the lock case, together with the lock 
cylinder, the locking mechanism and the locking bolts, generally 1 80° about a principal 
axis of the lock case. 

In accordance with a preferred embodiment of the present invention the 

10 plurality of locking bolts includes a latch bolt, operatively linked to the locking 
mechanism, arranged for protruding sideways out of the lock case, wherein the latch bolt 
can be detached from the locking mechanism, rotated generally 180° about a principal 
axis of the latch bolt and re-attached to the locking mechanism, the lock case being 
formed with an access opening through which access can be gained to detach the latch 

15 bolt from the locking mechanism. 

Further in accordance with a preferred embodiment of the present 
invention at least one of the plurality of locking bolts is linked by a link element to the 
locking mechanism, and the link element can be detached from the locking bolt, rotated 
generally 180° about a principal axis of the locking bolt and re-attached to the locking 

20 bolt. 

Still further in accordance with a preferred embodiment of the present 
invention there is provided a housing mountable to an external surface of a door, the lock 
case being disposed in the housing, and a decorative cover is attached to the housing. 

In accordance with a preferred embodiment of the present invention the 
25 decorative cover includes a middle portion with holes formed therein to accommodate 
protrusion therethrough of at least some of the locking bolts, the holes being symmetrical 
with respect to the lock cylinder and the locking mechanism, a lower portion, and an 
upper portion, the upper portion being trimmable. 

Additionally in accordance with a preferred embodiment of the present 
30 invention the locking mechanism has a height which may be adjusted with respect to a 
height of a door. 
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Further in accordance with a preferred embodiment of the present 
invention a locking plate is operatively linked to the locking mechanism and operative to 
block movement of at least one of the locking bolts when the locking mechanism is in a 
locked configuration, thereby causing the at least one locking bolt to be a dead bolt 
s Still further in accordance with a preferred embodiment of the present 

invention a locking plate is operatively linked to the locking mechanism and operative to 
block movement of the latch bolt when the locking mechanism is in a locked 
configuration, thereby causing the latch bolt to be a dead bolt. 

Additionally in accordance with a preferred embodiment of the present 
10 invention a cylinder guard is rotatably mounted on the lock cylinder. 

In accordance with a preferred embodiment of the present invention the 
lock cylinder is formed with at least one notch, and the lock case comprises at least one 
correspondingly formed protrusion which mates with the at least one notch. 

BRIEF DESCRIPTION OF THE DRAWINGS 
13 The present invention will be understood and appreciated more fully from 

the following detailed description, taken in conjunction with the drawings in which: 

Fig. 1 is a simplified exploded illustration of a door lock constructed and 
operative in accordance with a preferred embodiment of the present invention; 

Figs. 2 and 3 are simplified pictorial illustrations of the door lock of Fig. 1 
20 mounted on a right-side opening door and a left-side opening door, respectively, in 
accordance with a preferred embodiment of the present invention; 

Fig. 4 is a simplified cutaway illustration of a locking mechanism of the 
door lock of Fig. 1, before dead-bolt locking a latch bolt; 

Fig. 5 is a further cutaway illustration of the locking mechanism of the 
25 door lock of Fig. 1 p before dead-bolt locking the latch bolt; 

Fig. 6 is a cutaway illustration of the locking mechanism of the door lock 
of Fig. 1, after dead-bolt locking the latch bolt; 

Fig. 7 is a further cutaway illustration of the locking mechanism of the 
door lock of Fig. 1, after dead-bolt locking the latch bolt; 
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Fig. 8 is a simplified exploded, cutaway illustration of the locking 
mechanism of the door lock of Fig. 1, showing access to the latch bolt through an 

opening in a lock case; 

Figs. 9 and 10 are simplified pictorial illustrations of a locking bolt of the 
5 door lock of Fig. 1, respectively before and after rotating a link element; 

Fig. 1 1 is a simplified pictorial illustration of a cylinder guard useful in the 
door lock of Fig. 1, constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. 12 is a simplified end view of the lock guard of Fig. 11, taken along 

10 an arrow XII in Fig. 1 1; 

Fig. 13 is a simplified side view of the lock guard of Fig. 1 1; and 
Fig. 14 is a simplified sectional view of the lock guard of Fig. 11, 
corresponding to the side view of Fig. 13. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
15 Reference is now made to Figs. 1, 4 and 5 which illustrate a door lock 10 

constructed and operative in accordance with a preferred embodiment of the present 
invention. Door lock 10 preferably includes a lock case 12 mountable on an external 
surface of a door 14. A key-operated lock cylinder 16 (Fig. 4) is mounted in lock case 
12. 

20 A locking mechanism 18 is mounted in lock case 12 and is actuable by 

lock cylinder 16. As seen in Fig. 4, locking mechanism 18 may typically include a toothed 
cam 20 which meshes with a pinion gear 22 of lock cylinder 16. Cam 20 is operatively 
linked to a plurality of locking bolts. For example, cam 20 may be operatively linked to a 
bolt thrower 24 which is attached, typically by means of a pinned connection 25, to a 

25 plate 26 to which is attached a latch bolt 28. A door-knob-receiving element 30 is also 
typically operatively connected to latch bolt 28 via bolt thrower 24, so that latch bolt 28 
can be thrown by turning a handle 32 (Fig. 1) of door 14, as is well known in the art. 
Cam 20 is also preferably linked by means of linkage arms 34 and 36 (Fig. 5) to a link 
element 38 (Fig. 1) operatively connected via an intermediate element 37 (Fig. 1) to a 

30 horizontally-moving locking bolt 40 and a vertically-moving locking bolt 42. The 
structure and operation of link element 38 and locking bolt 40 will be described further 
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hereinbelow with reference to Figs. 9 and 10. Cam 20 is also preferably operatively 
linked to a pair of locking bolts 44 and 46 which protrude sideways out of lock case 12. 

As is seen in Fig. 1, latch bolt 28 and locking bolts 40, 44 and 46 are 
received in apertures 28A, 40A, 44A and 46A, respectively, formed in a side-frame 

5 member 48 of a door frame assembly 50. Locking bolts 42 are received in apertures 42A 
formed in upper and lower frame members 52 and 54. 

It is a particular feature of the present invention that latch bolt 28 and 
locking bolts 40, 44 and 46 are arranged symmetrically with respect to lock cylinder 16 
and locking mechanism 18 so as to permit mounting door lock 10 on both left-side and 

10 right-side opening doors. This is preferably accomplished by rotating lock case 12, 
together with lock cylinder 16, locking mechanism 18, latch bolt 28 and locking bolts 40, 
44 and 46, generally 180° about a principal axis 56 of lock case 12, such as in the 
direction of an arrow 57 in Fig. 1. It is noted that a principal axis is defined as any of 
three mutually perpendicular axes passing generally through the centroid of lock case 12. 

15 In the illustrated embodiment, the symmetrical mounting is accomplished by rotating lock 
case 12 generally 180° about the longitudinal axis of lock case 12. Figs. 1 and 2 illustrate 
door lock 10 mounted on a right-side opening door, whereas Fig. 3 illustrates door lock 
10 mounted on a left-side opening door. 

After rotating lock case 12 generally 180° about axis 56 of lock case 12, 

20 all the locking bolts will be aligned with their corresponding apertures in door frame 
assembly 50 without any further need for adjustment or rotation, with the one exception 
of latch bolt 28 which, on account of its slanted extremity, must be rotated as well. This 
can be conveniently accomplished without any need for opening lock case 12 as is now 
described with reference to Fig. 8. 

25 Lock case 12 is preferably formed with an access opening 58 through 

which access can be gained to detach latch bolt 28 from locking mechanism 18. For 
example, a screwdriver 60 can be inserted through access opening 58 and used to 
unscrew latch bolt 28 from plate 26. Latch bolt 28 can then be rotated generally 1 80° 
about a principal axis 62 thereof (in the illustrated embodiment a longitudinal axis of 

30 latch bolt 28), such as in the direction of an arrow 64 to the orientation noted by an 
arrow 65, and re-attached to plate 26 of locking mechanism 18. 
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Depending on the shape and size of link element 38, it may also be 
necessary to rotate link element 38 after rotating lock case 12 generally 180° about axis 
56 of lock case 12, as is now described with reference to Figs. 9 and 10. Link element 38 
preferably slides in a case 66 and is linked to locking bolt 40 by means of a front plate 

5 72. A circlip 70 may be used to attached locking bolt 40 to front plate 72 at a joint 68. 
Front plate 72 is preferably formed with a groove 74 which receives therein a pin 76 
attached to link element 38. Fig. 9 shows the orientation of link element 38 as seen in 
Fig. 1. After rotating lock case 12 generally 180° about axis 56 of lock case 12, link 
element must be rotated 180° in the direction of an arrow 77 (Fig. 9) about a principal 

10 axis 78 of locking bolt 40 (e.g., its longitudinal axis) to the orientation shown in Fig. 10. 
This is easily accomplished by removing circlip 70, and flipping front plate 72 and link 
element 38 about axis 78 by 180°. 

Reference is now made to Figs. 4 and 6. In accordance with a preferred 
embodiment of the present invention, some (or all) of the locking bolts of door lock 10 

15 have dead bolt action. Door lock 10 preferably includes a locking plate 80 (omitted for 
clarity in Figs. 5 and 7) operatively linked to linkage arms 34 of locking mechanism 18. 
Locking bolts 44 and 46 are preferably attached to locking plate 80. In Fig. 4, locking 
plate 80 is distanced from plate 26 of latch bolt 28. When cam 20 is routed in the 
direction of an arrow 82 (Fig. 4), locking mechanism 18 is in a locked configuration, and 

20 locking plate 80 is moved in the direction of an arrow 84 to the position shown in Fig. 6. 
In this position, locking plate 80 abuts against plate 26, thereby blocking movement of 
latch bolt 28. Linkage arm 34 is preferably linked to locking plate by means of a pin 86 
which slides in a groove 88 formed in locking plate 80. As is seen in Fig. 4, groove 88 
has an inclined portion 88A which terminates in a generally straight portion 88B. In the 

25 position of Fig. 6, pin 86 rests in portion 88B, thereby preventing movement of locking 
plate 80 and latch bolt 28 in a direction opposite to arrow 84. Thus, in the position of 
Fig. 6, latch bolt 28 is a dead bolt. 

Reference is now made again to Figs. 9 and 10. Groove 74 preferably has 
an inclined portion 74A which terminates in a generally straight portion 74B. When 

30 locking mechanism 18 is in a locked configuration, pin 76 rests in portion 74B, thereby 
preventing movement of front plate 72 and locking bolt 40 in a direction opposite to an 
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arrow 83 (Fig. 9). Thus, when locking mechanism 18 is in a locked configuration, 

locking bolt 40 is a dead bolt. 

Reference is now made again to Fig. 1. Door lock 10 preferably includes 
a housing 90 mounted to the external surface of door 14. Housing 90 may be formed as a 
5 U-channel which spans the height of door 14, although many other shapes are possible 
within the scope of the present invention. Lock case 12 is disposed in housing 90. A 
decorative cover 92 is attached to housing 90. Decorative cover 92 preferably includes a 
lower portion 92A, a middle portion 92B and an upper portion 92C. Middle portion 92B 
is preferably formed with holes 28B, 40B, 44B and 46B to accommodate protrusion 
10 therethrough of latch bolt 28 and locking bolts 40, 44 and 46, respectively. Holes 28B, 
40B, 44B and 46B are preferably symmetrical with respect to lock cylinder 16 and 
locking mechanism 18. Since decorative cover 92 is provided in three relatively short 
portions, decorative cover 92 may be easily transported, handled and trimmed, thereby 
solving the problem of the unwieldy and awkward covers of the prior art. Lower portion 
15 92A and middle portion 92B are preferably generally supplied with a standard length and 
are not normally trimmed. Middle portion 92B is also preferably formed with a plurality 
of holes 94 for accommodating mounting an escutcheon plate 96. Upper portion 92C is 
preferably trimmable at an installation site. The height of any of the vertically-arranged 
locking bolts and link elements may be adjusted, if necessary, by trimming, removing or 
20 changing some of the link elements or locking bolts. Thus, door lock 10 enables easy and 
convenient height adjustment, so as to fit all standard and even non-standard heights of 
doors, while at the same time being adaptable for both left-side and right-side mountings. 

Reference is now made again to Figs. 4 and 5. In accordance with a 
preferred embodiment of the present invention, lock cylinder 16 may be formed with one 
25 or more notches or grooves 47, and lock case 12 includes correspondingly formed 
protrusions 49 which mate with notches 47. (This optional structure is shown only in 
Figs. 4 and 5.) Because of the presence of protrusions 49, only a lock cylinder with the 
corresponding notches or grooves 47 can be mounted in lock case 12. Thus this 
structure prevents insertion of standard profile lock cylinders in lock case 12 of door 

30 lock 10. 
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Reference is now made to Figs. 11-14 which illustrate a cylinder guard 
100 useful in door lock 10. Lock cylinder 16 is preferably mounted through a cover plate 
102 of lock case 12. Cylinder guard 100 preferably includes a base 104 onto which is 
rotatably mounted a guard member 106. By virtue of guard member 106 being able to 
5 freely rotate about base 104, one cannot use pliers or the like to grasp cylinder guard 100 
and violently torque the guard 100 off lock cylinder 16. Thus, cylinder guard 100 
substantially prevents vandalism to and tampering with door lock 10. 

It will be appreciated by persons skilled in the art that the present 
invention is not limited by what has been particularly shown and described hereinabove. 
10 Rather the scope of the present invention includes both combinations and 
subcombinations of the features described hereinabove as well as modifications and 
variations thereof which would occur to a person of skill in the art upon reading the 
foregoing description and which are not in the prior art. 
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CLAIMS 

What is claimed is: 

1 . A door lock comprising: 

a lock case mountable on an external surface of a door; 
5 a key-operated lock cylinder mounted in said lock case; 

a locking mechanism mounted in said lock case and actuable by said lock 

cylinder; and 

a plurality of locking bolts, operatively linked to said locking mechanism, 
arranged for protruding outwards of said lock case, said locking bolts, said lock cylinder 
10 and said locking mechanism being arranged with respect to each other so as to permit 
mounting said door lock on both left-side and right-side opening doors by rotating said 
lock case, together with said lock cylinder, said locking mechanism and said locking 
bolts, generally 1 80° about a principal axis of said lock case. 

2. The door lock according to claims 1 wherein said plurality of locking 
15 bolts comprises a latch bolt, operatively linked to said locking mechanism, arranged for 

protruding sideways out of said lock case, wherein said latch bolt can be detached from 
said locking mechanism, rotated generally 180° about a principal axis of said latch bolt 
and re-attached to said locking mechanism, said lock case being formed with an access 
opening through which access can be gained to detach said latch bolt from said locking 
20 mechanism. 

3. The door lock according to claim 1 or claim 2 wherein at least one of said 
plurality of locking bolts is linked by a link element to said locking mechanism, and said 
link element can be detached from said locking bolt, rotated generally 180° about a 
principal axis of said locking bolt and re-attached to said locking bolt. 

25 4. The door lock according to any of the preceding claims and further 

comprising a housing mountable to an external surface of a door, said lock case being 
disposed in said housing, and a decorative cover attached to said housing. 
5. The door lock according to claim 4 wherein said decorative cover 

comprises a middle portion with holes formed therein to accommodate protrusion 

30 therethrough of at least some of said locking bolts, said holes being symmetrical with 
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respect to said lock cylinder and said locking mechanism, a lower portion, and an upper 
portion, said upper portion being trimmable. 

6. The door lock according to any of the preceding claims wherein said 
locking mechanism has a height which may be adjusted with respect to a height of a 

5 door. 

7. The door lock according to any of the preceding claims and further 
comprising a locking plate operatively linked to said locking mechanism and operative to 
block movement of at least one of said locking bolts when said locking mechanism is in a 
locked configuration, thereby causing said at least one locking bolt to be a dead bolt. 

10 8. The door lock according to claim 2 and further comprising a locking plate 

operatively linked to said locking mechanism and operative to block movement of said 
latch bolt when said locking mechanism is in a locked configuration, thereby causing said 
latch bolt to be a dead bolt. 

9. The door lock according to any of the preceding claims and further 
15 comprising a cylinder guard rot at ably mounted on said lock cylinder. 

10. The door lock according to any of the preceding claims wherein said lock 
cylinder is formed with at least one notch, and said lock case comprises at least one 
correspondingly formed protrusion which mates with said at least one notch. 
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